Sample Size

IN Standard 7.2.1 Find what percentage one number is of another and figure any percentage of any number.

IN Standard 7.5.4 Describe that the larger the sample, the more accurately it represents the whole.  Understand, however, that any sample can be poorly chosen and this will make it unrepresentative of the whole.

Objective: The student should be able to explain the tendency of larger sample sizes to more accurately represent the whole.

Matierials: 

· dissecting microscope

· Petri dishes and pipettes 

· axolotl embryos that are expected to segregate 25% white

· picture of white and dark axolotl larvae

· Punnett square and description of the genetics of the white and dark genes (optional)

Introduction (15 min):

1) Ask students what they think is meant by the term “sample.”  Explain that a sample is a subgroup of a larger population which can consist of numbers, specimens or living subjects such as humans. Scientists manipulate and/or observe samples of a population when they conduct research.

2) Explain that scientists try to use large sample sizes when conducting experiments.  Ask students why they think that is.   After hearing their suggestions, tell them that smaller sample sizes are most likely to be biased.  That is, they do not accurately reflect the characteristics of the population.

3) Using larger sample sizes helps maintain scientists’ credibility within their field because when conducting an experiment, all procedures must be documented.  If a paper is published based on a small sample size, it is less likely to receive the respect and attention the scientist is looking for.

Activity (25 min):

1) Explain that as a class, you are going to illustrate how a larger sample size yields more accurate results.

2) Show students the axolotl embryos and explain that they are getting ready to hatch.

3) Explain that both parents of the embryos carried a recessive gene.  When two copies of this gene are present in the larvae, we will be able to see a color difference.  We call the gene “white” because there is less dark pigment in white animals.  The pigment that is present will be mostly on the dorsal (top) half of the animal.  Show students the pictures of white and dark axolotl larvae and point out the pigmentation differences. 

4) Divide students into 5 groups and give each group ~20 newly hatched larvae.

5) Have them carefully transfer larvae to the Petri dishes using a pipette and view the larvae under the dissecting microscope.

6) Tell students to count the number of white and dark larvae and express the numbers as fractions and percentages of the whole.  

7) Once all the groups have finished, have them write their numbers on the board.

8) In addition to each group’s individual data, have the class compile their data into one fraction and percentage.

Discussion (20 min):

1)
Explain that the recessive trait they were looking for should have segregated (or been visible) in 1 out of 4 or 25% of the larvae.

2) 
Depending on the amount of genetics background students have had you can construct a Punnett square to illustrate that: 

a) ¼ or 25% of larvae will be genotypically homozygous for the white gene and will therefore be phenotypically white.  

b) ½ or 50% of larvae will be genotypically heterozygous for the white gene and will therefore be phenotypically dark.

c) ¼ or 25% of larvae will be genotypically homozygous for the dark gene and will therefore be phenotypically dark.

Either way, students should be aware that they are expecting 25% of the larvae to be white and 75% to be dark.

3) 
Ask students how they felt their individual data turned out.  Was the percentage close to 25%?  Point out that each group likely had a slightly different number. These differences were a result of using different samples from the population of 100.

4) Compare the groups’ data to the compiled data.  Was this number closer to 25%?  Why or why not?

5) Explain that larger samples tend to yield more accurate results.  However, even large samples can sometimes be chosen poorly by chance and therefore be unrepresentative of the population.   

6) Discuss the fact that because we knew we were expecting a result of 25% we were able to assess the accuracy of our samples.  However, if we had been scientists conducting an experiment for the first time we would not know what numbers to expect and therefore would not know how accurate our samples were.   The fact that larger sample sizes tend to be more accurate representations of the population is a very valuable tool for scientists.

